Purpose Despite the well-established risks associated with persistent smoking, many cancer survivors who were active smokers at the time of cancer diagnosis continue to smoke. In order to guide the development of tobacco cessation interventions for cancer survivors, a better understanding is needed regarding post-diagnosis quitting efforts. Thus, we examined quitting and reduction efforts and interest in cessation resources among cancer survivors who self-identified as current smokers at the time of diagnosis. Methods We conducted analyses of survey participants (n054) who were current smokers at the time of cancer diagnosis and were continued smokers at the time of assessment. We also conducted semi-structured interviews (n021) among a subset of those who either continued to smoke or quit smoking post-cancer diagnosis.
Introduction
cancer incidence [2] . Thus, assessing and intervening on health behaviors that place individuals at risk for secondary malignancies is critical in reducing morbidity and mortality among cancer survivors in particular. Unfortunately, 15.1 % of all cancer survivors report being current smokers [3] . At the time of diagnosis, estimated rates on the prevalence of current smoking vary greatly ranging from approximately 45-75 % depending upon a number of factors including type of cancer [4] . For instance, continued smoking appears higher among patients diagnosed with tobacco-related cancers (27 %) compared to other cancer survivors (16 %) [5] .
Continued smoking after cancer diagnosis has substantial medical risks. First, continued smoking may reduce treatment effectiveness [6] and increase mortality [7] , whereas quitting smoking increases odds of both treatment efficacy and survival [7] [8] [9] [10] [11] . Second, continued smoking may worsen side effects of treatment [6, [12] [13] [14] [15] , while cessation is related to enhanced pulmonary and immune functioning and wound healing [16] [17] [18] . Third, smokers diagnosed with cancer (smoking-related and nonsmoking-related) increase their risk of a second malignancy at the same site or another site if they continue to smoke [7, [19] [20] [21] [22] [23] [24] , particularly when initial prognosis is more favorable [25] [26] [27] . Cessation unequivocally reduces the risk of a second cancer [26, 28] .
Given that smoking cessation within this population confers a number of health benefits, assessing smoking status and encouraging quit attempts is recommended as a standard of quality cancer care [29] . However, some smokers may be unable or unwilling to quit. Unfortunately, the few clinical interventions conducted have failed to produce significant outcomes [4, [30] [31] [32] [33] [34] [35] . For those who continue to smoke following diagnosis, at least two interpretations are possible. On one hand, increased psychosocial stressors (e.g., anxiety, depression, fatalism) may undermine interest or motivation to quit, leading to few changes in smoking behavior. On the other hand, continued smokers may be trying to quit, but unable to do so, leading them to engage in what is perceived as less risky smoking (i.e., harm reduction).
Within the tobacco cessation field, there is growing yet controversial acceptance regarding the importance of harm reduction. Especially relevant for those smokers unwilling or unable to quit [36] , harm reduction may reduce adverse health risks [37] [38] [39] . Despite the relevance of harm reduction to cancer survivors who may have difficulty quitting, very little research has focused on quitting efforts or efforts toward harm reduction among cancer survivors. Harm reduction methods may include switching to noncombustible tobacco products, reducing the number of cigarettes smoked per day, or the use of cigarette-like products that deliver nicotine but have lower amounts of tobacco toxins. Individuals may also concurrent use of nicotine replacement therapy in order to decrease cigarette consumption. Harm reduction efforts within a cancer population warrants further attention. Given the risks of continued smoking among cancer survivors, it is critical to understand what strategies cancer survivors have used or might use to make strides toward quitting smoking or harm reduction. Thus, the current study aimed to examine quitting and reduction efforts and interest in cessation resources among cancer survivors who selfidentified as current smokers at the time of diagnosis.
Methods
The current study used a mixed methods approach to address our study aims. Specifically, we identified cancer patients using electronic medical records (EMR) from a National Cancer Institute (NCI) designated cancer center in a large southeastern city in Fall 2010. Individuals with a history of smoking and diagnosed with a smoking-related cancer (i.e., lung, oral cavity, pharynx, larynx, esophagus, bladder, stomach, cervix, kidney, pancreas, acute myeloid leukemia) from 2005 to 2010 were recruited to complete a mail-based survey. We then purposively recruited a subset of survey participants for in-depth semi-structured interviews to gain more comprehensive information regarding cessation and harm reduction efforts among cancer survivors who were smoking at the time of cancer diagnosis and subsequently either quit smoking or continued to smoke. This study was approved by the Emory University Institutional Review Board.
Survey research
We mailed surveys (including a pre-address, stamped envelope) to 798 potential participants, and research staff made follow-up phone calls to encourage participation one week later (see Fig. 1 ). We received notifications that 72 of these individuals were deceased, and 113 had incomplete or incorrect addresses and/or phone numbers. A total of 139 individuals completed and returned the survey (22.7 % response rate; n0139/613). Of the respondents, 54 reported smoking at the time of diagnosis and at survey administration; this subset is the focus of these quantitative analyses. Due to the incomplete nature of smokingrelated information in the EMR, we were unable to determine any differences between respondents and nonrespondents in terms of smoking history. However, our sample was proportionately representative of gender, ethnicity, age, time since diagnosis, and cancer type selected for inclusion in this study.
Measures
Sociodemographic characteristics These included age, gender, ethnicity, education level, household income, employment status, marital status, and insurance coverage. Ethnicity was categorized as non-Hispanic White, Black, or Other due to the small numbers of participants who reported other races/ethnicities.
Cancer-related factors
We assessed type of cancer, stage of cancer at diagnosis, and date of diagnosis of current cancer. We also asked, "Did/does your treatment protocol include chemotherapy? Surgery? Radiation?" with response options of "No; Yes, I completed it; or Yes, I am currently going through it."
Smoking-related factors To assess smoking status, participants were asked, "Were you smoking at the time of your cancer diagnosis?" and "In the past 30 days, on how many days did you smoke a cigarette (even a puff)?" This latter question has been used to assess tobacco use in the Behavioral Risk Factor Surveillance System (BRFSS) [40] and the National Survey on Drug Use and Health (NSDUH) [41] . Those who reported smoking on at least 1 day in the past 30 days were considered current smokers [40, 41] . We also asked, "On the days that you smoke, how many cigarettes do you smoke on average?" We administered the six-item Fagerstrom Test for Nicotine Dependence, a widely used measure of nicotine dependence with established reliability (Cronbach's alpha00.61) [42] . To assess confidence and motivation to quit, participants were asked, "On a scale of 0 to 10 with 0 being 'not at all confident' and 10 being 'extremely confident,' assuming you want to, how confident are you that you could quit smoking cigarettes starting this week and continuing for at least 1 month?" and "On a scale of 0 to 10 with 0 being 'I don't want to at all' and 10 being 'I really want to,' how much do you want to quit smoking cigarettes?" [43, 44] . Participants were also asked, "During the past 12 months, how many times have you stopped smoking for 1 day or longer because you were trying to quit smoking?" [45] . This variable was dichotomized as having made at least one quit attempt in the past year versus not having made an attempt to quit. Readiness to quit was assessed by asking, "What best describes your intentions regarding quitting smoking?" Response options were "never expect to quit," "may quit in the future, but not in the next 6 months," "will quit in the next 6 months," and "will quit in the next month" [46] . For the present study, this variable was dichotomized as intending to quit in the next 30 days versus all other responses.
Prior use of cessation strategies Participants were asked, "Have you ever used any of the following methods to help you quit smoking? (Check all that apply): I have never tried to quit smoking; I quit on my own, did not use anything; Talked to a doctor or nurse for help with quitting; Talked to a counselor; Attended a class or group program; Telephone counseling; Internet or online program; Nicotine patch; Nicotine gum; Nicotine lozenges; Other Nicotine Replacement Therapy (NRT) products; Zyban, Wellbutrin, or Bupropion; Chantix or Varenicline."
Interest in cessation strategies Participants were asked, "If you were going to try to quit smoking, how interested would you be in the following ways of getting help in quitting? (Check all that apply): Attending a group meeting or class; Having a meeting with a stop smoking counselor; Using a telephone program; Visiting a stop smoking website; Nicotine patch; Nicotine gum; Nicotine lozenges; Zyban or Wellbutrin; or Chantix or Varenicline." Response options included: not at all interested, not very interested, somewhat interested, interested, or very interested. Responses were dichotomized as not interested (i.e., not at all or not very interested) versus interested (somewhat interested, interested, very interested). Harm reduction strategies Participants were asked to respond yes/no if, since their diagnosis, they had done any of the following to decrease health risks from smoking: (a) changed to a different cigarette brand, (b) decreased the number of cigarettes smoked, (c) changed to smoking only on some days, (d) switched to a lighter tar cigarette, and/or (e) set a limit for how many cigarettes they smoked each day. Participants were also asked: (a) how often they tried to limit smoking and (b) how often they smoked less than half a cigarette to decrease the health risks from smoking.
Responses to these latter questions ranged from 0 (Never) to 4 (Always).
Data analysis
Participant characteristics, prior use of harm reduction and cessation strategies/resources, and interest in future use of cessation strategies and resources were summarized using descriptive statistics. We conducted exploratory bivariate analyses examining associations between smoking-related factors (smoking frequency/level, nicotine dependence, motivation/confidence in quitting, recent quit attempts, readiness to quit) and prior utilization of harm reduction and cessation strategies and resources and interest in future use of cessation strategies and resources. SPSS 19.0 was used for all data analyses. Statistical significance was set at α00.05 for all tests.
Semi-structured interview research
In Spring 2011, we conducted 21 telephone-based semistructured interviews with individuals recruited from the initial survey research. We opted to include both those who quit smoking since diagnosis and those who continued to smoke in order to gain more comprehensive information regarding cessation and harm reduction efforts among cancer survivors who successfully quit or were unable to quit. The sample for the qualitative data collection included a total of 21 participants, with 15 reporting quitting smoking post-cancer diagnosis and six reporting current (past 30-day) smoking. Four were diagnosed with lung cancer, three with head and neck cancer, and 14 with kidney, pancreas, bladder, or colorectal cancer (i.e., other smoking-related cancers). We were unable to recruit participants diagnosed with lung, head, or neck cancer who were current smokers, perhaps due to the much greater likelihood of this patient population successfully achieving cessation [47] . Nine of those diagnosed with other smoking-related cancers had successfully quit post-diagnosis, and five continued to smoke after diagnosis. Prior to beginning the semi-structured interviews, participants were given a thorough explanation of the study and if interested provided verbal consent. A trained interviewer followed a semi-structured interview guide which included the following questions: "What has helped you when you have tried to quit smoking? What resources have you used when you have tried to quit smoking?" The interviewer also probed about resources or facilitators for cessation used since cancer diagnosis. The interviewer also asked, "What are the resources come to mind when you think about trying to get help with quitting? What do you think might help you to quit smoking? If you were to talk to someone about smoking, who would you prefer to talk to? How would you feel about in-person vs. telephone-based counseling?" Each session lasted about 60 min. All sessions were audiotaped and transcribed. Individuals who participated in the structured interviews received $30.
Data analysis
Qualitative data were analyzed according to the principles outlined in Morgan and Krueger [48] . Transcripts were independently reviewed by the PI, a trained Master of Public Health staff, and a research assistant to generate preliminary codes using an inductive process. The research team used an iterative process to develop a master coding structure [49, 50] . Primary (i.e., major topics explored) and secondary codes (i.e., recurrent themes within these topics) were then clearly defined in a codebook that was used to independently code each transcript. Qualitative data was coded and organized using NVivo 9.0 (QSR International, Cambridge, MA). Content analysis was conducted by two independent coders to identify themes, and matrices were constructed to help identify patterns by smoking status (nondaily versus daily smoker). Coders resolved any discrepancies through discussions. Intra-class correlations for context were 0.92. Themes were then identified and agreed upon between the PI and the coders, and representative quotes were selected. Table 1 presents participant characteristics. This population smoked largely on a daily basis and smoked 16 cigarettes per day on average. Although less than one fourth of participants had made a quit attempt in the past year and a tenth of participants had never attempted to quit, over two-thirds intended to quit smoking in the next month. While participants were motivated to quit smoking, they reported low confidence in quitting smoking. Table 2 highlights prior use of cessation and harm reduction strategies and interest in future use of cessation strategies. Of the 54 current smokers, 22.2 % had ever used behavioral cessation resources, and 66.7 % had use pharmacotherapy. Overall, 62.8 % had interest in future use of behavioral cessation resources, and 75.0 % had interest in future use of pharmacotherapy. In terms of harm reduction strategies since cancer diagnosis, 20.4 % switched cigarette brands, 53.7 % decreased cigarette consumption, 14.8 % switched to only smoking on some days, 24.1 % switched to lighter tar cigarettes, and 55.6 % limited how much they smoke to decrease their health risks from smoking. While some associations existed between smoking-related factors and prior use of harm reduction and cessation strategies/resources and interest in future use of cessation strategies/resources were marginally significant, no associations met statistical significance. Future interest in harm reduction strategies was not assessed
Results

Survey research
Structured interview research
The average age of semi-structured interview participants was 60.29 years (SD07.95; range048-77 years). The sample for the qualitative data collection included 9 (42.9 %) males and 12 (57.1 %) females. The majority of participants were white (n017; 81 %), 2 (9.5 %), were African American, and 2 (9.5 %) identified as belonging to another race. Regarding education, 7 (33.3 %) had a high school degree or GED or less education, 6 (28.6 %) had some college, and 8 (38.1 %) were college graduates or graduate degree earners. In terms of employment, 9 (42.9 %) worked at least part-time, with the remaining 12 (57.1 %) being out of work, disabled, or retired.
Behavioral strategies used
Participants reported a range of behavioral strategies that they used in their cessation attempts (see Table 3 ). First, many reported the importance and utility of "willpower." They also discussed using distraction to get through tempting situations and cravings. Some participants also discussed the use and importance of prayer in their efforts to quit smoking. They also reported avoiding triggers for smoking and systematically reducing cigarette consumption. Finally, they reported using substitutes to replace their cigarettes during moments of craving, which included both non-food substitutes (e.g., straws, inactive cigarettes, e-cigarettes) and food substitutes (e.g., sunflower seeds, candy).
Social support
In terms of social support, many participants endorsed the importance of social support. Interestingly, encouragement from loved ones and cessation among those close to them was identified as helpful in providing a less tempting environment.
Cessation pharmacotherapy
Several participants reported experiences with and interest in pharmacotherapy. In general, participants reported experiencing benefit from using NRT, Zyban, and Chantix, although several participants mentioned that they had difficulty adhering to pharmacotherapy, particularly NRT. They also endorsed these products as potentially helpful for others.
Behavioral counseling
In terms of preference for counseling modality, some participants identified the comfort and intimacy of in-person counseling, while other participants endorsed the convenience of telephone-based counseling due to the restrictions on their mobility (e.g., feeling ill). In terms of the interventionist, there was a wide range of preferences. Some suggestions for potential facilitators of group cessation counseling included cessation experts, whereas others identified someone else attempting to quit smoking, a successful quitter, or a fellow cancer survivor who had smoked and either quit or is currently attempting to quit as ideal interventionists.
Discussion
The current study presents novel data regarding prior use of harm reduction and cessation strategies and resources and interest in future use of differing cessation strategies and resources among survivors of smoking-related cancers. Interestingly, we found high rates of harm reduction use and high interest in cessation resources. However, our sample indicated low confidence in quitting, and only 23 % of our sample reported a quit attempt in the past year, while national statistics indicate that roughly 40 % of smokers have tried to quit smoking in the past year [51, 52] . These findings illustrate that cancer patients who are not fully abstinent or not actively attempting to quit may still be motivated to reduce the risks of smoking by engaging in harm reduction strategies and remaining open to the idea of using cessation resources in the future. In terms of resource utilization, roughly one-fifth of participants had ever used behavioral interventions, which is a higher rate than documented among the general population [53] . In our sample, the majority of these individuals had talked to a doctor or nurse, and very few used other behavioral resources. However, nearly one-half reported interest in counseling (either group, individual, or telephone-based). Qualitative findings reported a wide range of preferences for interventionists, including smoking cessation experts, healthcare providers, peer cancer survivors, and peer smokers also trying to quit smoking. They also reported that they appreciated the personalization of in-person counseling but also valued the convenience of telephone-delivered counseling.
Regarding pharmacotherapy, there was a high rate of interest in making future use of cessation pharmacotherapy. Qualitative findings also suggested largely favorable experiences among those who had tried different types of pharmacotherapy options. In addition, over two-thirds had previously used some kind of pharmacotherapy, which is similar to utilization rates in the general population [53] . A large proportion (42.6 %) reported prior usage of bupropion or varenicline. However, the most commonly used form of pharmacotherapy was the NRT patch followed by the NRT gum. This is a concern given the recent research indicating that nicotine may actually promote tumor growth and metastasis in lung cancer [54] . Clinicians should warn patients Table 3 Themes identified among different types of cessation strategies among survivors of smoking-related cancers Prayer "When I'm trying to quit now, I try to do it every hour. Then I say a prayer when I do want one."-Other smoking-related cancer survivor, continued smoker "When I put my mind to it, I even prayed to God because I knew if I wanted that radiation and chemo to work, because I wasn't ready to leave this world, then I was going to have to do it or else. Really, I didn't have a choice."-Lung, head, or neck cancer survivor, quit after diagnosis "Just keep praying to the Lord that you'll quit smoking. Now that's what I did too. I didn't mention that, but I just said a little prayer every night and I have had no desire to smoke. Sometimes I think 'God, I'd love to have a cigarette,' but then, 'Good Lord, you know I'm not going to do that.'"-Other smoking-related cancer survivor, quit after diagnosis
Avoiding triggers "I stay out from around people that smoke, and if you get that urge, find something else to occupy your mind."-Lung, head, or neck cancer survivor, quit after diagnosis "If you want to quit, put them down right then and distance yourself from people who do smoke, where you won't have to inhale it. A lot of people, after they eat, that's when they want a cigarette. But after you eat, go do something else. Go take a walk, because it's a cycle."-Lung, head, or neck cancer survivor, quit after diagnosis
Smoking reduction "I just set a date…. I started tapering down and smoking different types of cigarettes. When it came the quit date, I just quit. Every day on my way to work, I would stop and buy five dollars worth of candy and wouldn't give anybody any of it."-Other smoking-related cancer survivor, continued smoker "I usually have done it gradually, cutting out certain cigarettes. I used to smoke in the car. I haven't done that in 20 years. I don't smoke anymore on the telephone. That was another thing, or with a cup of coffee or with a drink or a glass of wine. I don't do that anymore, so I usually cut certain habits that I've had connected with smoking. I cut one after the other. Like I said, I'm down to three now. I still have trouble in the morning…."-Other smoking-related cancer survivor, continued smoker Substitutions Non-food substitutes "I stopped smoking for a year, and the best thing to do when you quit is to get something to actually put in your hands. You need something. It's a hand-mouth coordination thing that you do all the time. What I did-I got a straw and cut it the size of a cigarette so I had that to manipulate."-Other smoking-related cancer survivor, quit after diagnosis "I've even got a regular cigarette that I've taped up with scotch tape. When I get the urge, sometimes when I'm nervous, I take my cigarette that has got the tape on it and sit there and blow deep, deep breaths and I mess with this cigarette. That helped me a lot."-Other smoking-related cancer survivor, quit after diagnosis "I use an atomizer, which is commonly known as an e-cigarette, although it is nothing to do with that. I have reduced my nicotine. By the end of the year, I will be off nicotine as well."-Other smoking-related cancer survivor, quit after diagnosis Food substitutes "I had bags and bags of candy. They were in my pockets, they were in my purse, they were everywhere. Every time I felt like I needed a cigarette, that was my crutch."-Lung, head, or neck cancer survivor, quit after diagnosis "I went from candy, which was the sugar, pumpkin seeds, which had the salt. Now I'm just trying to do water. I always have a glass of water around me, which is probably good."-Lung, head, or neck cancer survivor, quit after diagnosis
Social support "Support from my daughter calling up and saying 'Mom, I am so proud of you. I'm enjoying coming up there and being around you.' Then my friend quit at the same time, and the support between us is great.'"-Other smoking-related cancer survivor, quit after diagnosis "My wife and I would have a cigarette or two in the evenings and talk. She has quit smoking. I think the strategy has been to really change our evening behavior. Through the cancer, it changed itself. I don't foresee us going back to that type of setting once I am able to have beer or a cigarette, if I was physically able to even do it."-Lung, head, or neck cancer survivor, quit after diagnosis "I probably need to say something about support. If you have somebody to support you in what you are doing, who will motivate you? If I met this person, and we were talking about trying to quit smoking, and if they come to you the next day and say, 'I haven't had a cigarette all day,' somebody will say so what. If you've got somebody to support you they'll say, 'man, that's good. If you've gone eight hours, let's try two more hours.'"-Lung, head, or neck cancer survivor, quit after diagnosis Pharmacological strategies Nicotine replacement therapy "I've had the gum; I've had the patches; I've had all kinds.
My family doctor gave me several different things. I just didn't follow up on it."-Other smoking-related cancer survivor, continued smoker Table 3 (continued)
Themes
Sample quotation "The gum probably was the thing. If I felt the need to where I absolutely had to have a cigarette-and I haven't done this-I would go and get a piece of the gum. That tells me that the gum is the most satisfying because I had used the gum before."-Other smoking-related cancer survivor, quit after diagnosis "The patches, the help lines-you avail yourself of everything that might work. For some people, the patches, the gum, or the lozenges, probably would work pretty well."-Other smoking-related cancer survivor, quit after diagnosis "I quit smoking a couple of days before my surgery and I was in the hospital for 20 days. They gave me nicotine patches, which helped."-Other smoking-related cancer survivor, quit after diagnosis Zyban/Wellbutrin/ bupropion "Well, during that three months I took Wellbutrin. To me, the Wellbutrin helped immensely and I had started taking that again, so that helped whenever I did quit for good."-Lung, head, or neck cancer survivor, quit after diagnosis Chantix/ Varenicline "With the Chantix, they had a help line. I didn't need it. I thought that the Chantix worked. It worked real good for me."-Other smoking-related cancer survivor, continued smoker Mode Telephone "I'd rather do it on the phone because I don't want to drive anywhere unless it's right around here."-Other smoking-related cancer survivor, quit after diagnosis "I don't think there'd be a whole lot of difference [between over the phone or in-person] other than the telephone is probably easier. I think in-person is better, but telephone is much more convenient. Maybe a combination, if that would be possible."-Lung, head, or neck cancer survivor, quit after diagnosis
In-person "I mean I guess the telephone thing would be okay, but I like to be more up close and personal. I like to see the face of the person that I am talking to. That's just me. Sometimes an expression on somebody's face you know really whether they are understanding you or not."-Lung, head, or neck cancer survivor, quit after diagnosis "In person is a better way to get counseling than over the phone. Over the phone is too impersonal. When you're sitting down with a fellow human being face-to-face, across from each other, or in a group, it's more personal. It's a better atmosphere."-Other smoking-related cancer survivor, quit after diagnosis
Interventionist
Group counseling "Go to the groups. Talking to people did help. It would help. I do believe it would help. Talking to other quitters, I would believe it would help."-Lung, head, or neck cancer survivor, quit after diagnosis "Maybe a group session where you can talk about it and get more feedback from a lot of people."-Other smoking-related cancer survivor, continued smoker
Cessation expert "I guess [I would talk to] a smoking expert. They'd probably know more about it."-Other smoking-related cancer survivor, continued smoker "Probably a professional that works with other smokers [would be helpful]."-Lung, head, or neck cancer survivor, quit after diagnosis Someone else quitting "I think the most helpful is someone who is also quitting smoking at the same time your quitting. Somebody that is your partner there. Like I told my girlfriend when she was coming into town, she was saying 'you're cutting off now.' I said 'Don't you tell me anything about it. You don't know what you are talking about. You've never smoked. You don't know how bad it is. Don't try to tell me.'"-Other smoking-related cancer survivor, quit after diagnosis A successful quitter "Definitely not the doctor, because they say you ought to quit and then that's it. In my experience I haven't gotten any useful advice there. I think probably [the most helpful would be] somebody else who was quitting right then, or a cancer survivor who has quit."-Other smoking-related cancer survivor, continued smoker
Cancer survivors "Whether they have quit or not, I would like to talk to [a cancer survivor about quitting]."-Other smoking-related cancer survivor, quit after diagnosis "I think probably [I would talk about quitting] with somebody else who was quitting right then, or a cancer survivor who has quit."-Other smoking-related cancer survivor, continued smoker "The best person to talk to in that situation would be an actual cancer survivor who quit. Somebody that's actually going through cancer and has beaten the cancer and has stopped smoking-that's the best person to talk to."-Other smoking-related cancer survivor, quit after diagnosis of this risk and potentially urge patients to use non-nicotine delivering pharmacotherapy to aid in cessation. There was also a high rate of harm reduction method utilization. Over half of participants reduced their level of smoking, which was also highlighted in the qualitative interviews. This strategy may have been used in order to work toward cessation, even if cessation was not accomplished. Of concern, one fourth reported switching to lighter tar cigarettes, suggesting these cancer survivors held an erroneous belief that this strategy reduces the health risks of smoking [55] [56] [57] [58] [59] [60] . Thus, it is important to understand harm reduction strategies that smokers might use in order to address any misunderstandings about the benefits of engaging in such behaviors.
In addition, clinicians should consider providing cessation pharmacotherapy and other cessation resources for smokers unwilling or unmotivated to quit. Prior literature indicates that concurrent use of cigarettes and nicotine replacement therapy might promote cessation [39, 61, 62] . For example, one study [61] found that nicotine gum promoted cessation in healthy smokers smoking at least 15 cigarettes per day and who were unwilling to quit. Among reducers, the toxin intake correlated with reduced cigarette consumption. Despite these findings, the provision of cessation resources is typically contingent on quitting smoking or expressing a desire to do so in near future. Thus, clinicians should conduct a more thorough assessment of motivation to quit smoking or engage in other strategies that might facilitate cessation and provide support accordingly.
The current study has important implications for research and practice. Research should more systematically examine the effectiveness of various combinations of pharmacotherapies and behavioral counseling strategies. This is critical, given that cancer survivors seem to be using several cessation strategies and resources concurrently, which is likely indicative of low level of confidence in their ability to quit smoking. It is also critical to explore the impact of behavioral counseling delivered by different interventionists and via different modes (e.g., in person versus via telephone). Furthermore, more research should focus on the harm reductions strategies used and the beliefs about their effectiveness in reducing health risks among cancer survivors. In clinical practice, it is critical to be mindful that most cancer survivors who smoke are interested in quitting smoking but have low confidence in their ability to quit and high interest in cessation resources. Cessation services must be developed to meet cancer survivors' varied cessation needs and preferences. They may also be making progress toward cessation by using harm reduction strategies, particularly cutting down on daily smoking.
Limitations
This study has some limitations. First, despite the fact that this sample reflects the characteristics of the cancer survivor population from the medical setting from which they were recruited, it may not generalize to other cancer survivor populations. Second, the survey response rate was 22.7 %, which may seem low and might suggest responder bias. However, it is difficult to ascertain the true denominator of the response rate. Although the medical records contained some information on current patient vital status, several families notified us that the survey had been sent to a deceased patient; others who were deceased may not have been reported to us. We also cannot assume that the medical records included up-to-date contact information; thus, additional surveys may not have reached the intended individuals. Our survey also assessed "ever use" of the several smoking cessation resources rather than post-diagnosis use. Future research should examine postdiagnosis use of cessation resources and strategies. Similarly, our survey questionnaire did not assess utilization of other harm reduction strategies, such as the use of smokeless tobacco or electronic cigarettes. Finally, the cross-sectional nature of this study limits the extent to which we can make causal attributions.
Conclusions
Cancer patients who smoke following diagnosis often engage in harm reduction and cessation-related behaviors, likely reflective of their motivation to reduce their smoking-related risks. They also report high interest in use of cessation resources. Thus, future research should explore the acceptability and effectiveness of different cessation intervention components. It is also critical to examine the beliefs cancer survivors hold regarding the effectiveness of harm reduction behaviors. Moreover, clinicians should be attentive to supporting smoking reduction behaviors among cancer survivors who smoke, particularly among those who are unwilling or unmotivated to quit smoking.
